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1. Title of the invention ncPClWFD 
CONDUCTIVE COPPER PASTE COMPOSITION ntUCI V l-i-' 
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[0008] 

A copper powder used in the present invention is a dendritic electrolytic 
copper powder, the average particle diameter is 1 to 25 pi, and the apparent 
density is 1.0 to 4.0 g/cm 3 . When the average particle diameter is less than 1 jxm, 
the number of contact points between the copper particles will be increased. 
However, the contact area will be decreased, and thus the conductive resistance 
value will rise. Moreover, the surface will be oxidized easily, and thus the 
particles will be difficult to handle. Particles with a diameter over 25 ^im cannot 
pass through the meshes during screen-printing, often resulting in clogging. 
[0009] 

Moreover, when the apparent density is less than 1.0, the branches of the 
dendritic powder will be so large that spacing for each copper particle will be 
increased. As a result, the contact area is decreased when the copper powder is 
compressed, raising the conductive resistance value. When the apparent density 
exceeds 4.0, the branches become small (i.e., the particles resembles spheres) 
while the spacing will be decreased. As a result, the contact area will be 
decreased so as to raise the conductive resistance value. 
[0010] 

Binder resins used in the present invention can be selected from, for 
example, epoxy resin, melamine resin, unsaturated polyester resin and phenol 
resin. Among them, the most preferred one is so-called resoHype phenol resin 
that is prepared by hydroxymethylation of phenol and formaldehyde under an 
existence of an alkali catalyst. 
[0011] 

It is preferable that the blend content of the binder resin is 10 to 40 wt% 
with respect to the copper powder, or more preferably, 20 to 30 wt%. When the 
content is less than 10 wt%, the binding force will be insufficient for the copper 
particles to compress each other, resulting in inferior electroconductivity. An 
insufficient content of the binder resin can result in deterioration of the 
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reliability. When the content of the binder resin exceeds 40 wt% with respect to 

the copper powder, the insulating layer will be excessive and the contact of the 

copper particles will be reduced. This will raise the initial conductive resistance, 

and thus the product will be unavailable. 

R3 

[0015] 

(Examples) 

A conductive copper paste was obtained by kneading a copper powder, 
using a three-roll apparatus. The copper powder was an electrolytic copper 
powder having an average particle diameter of 1 to 25 \xm and an apparent 
density of 1.0 to 4.0 g/cm 3 . The binder resin was a resol type phenol resin, and 
the solvent was prepared by mixing ethylene glycol monobutyl ether, propylene 
glycol monobutyl ether and propylene glycol monopropyl ether. The blending 
ratio is as indicated in Table 1. By a screen printing method, the thus prepared 
conductive paste was filled in through-holes of 0.5 mmO formed on a paper- 
based phenol resin substrate PL02147RH (thickness: 1.6 mm) produced by 
Sumitomo Bakelite Co., Ltd., and cured at 150°C for 30 minutes by using a box 
hot-air dryer. Conduction performance of each through-hole of this specimen 
was measured to obtain a resistance value and checked. Subsequently, tests 
were carried out for checking the moisture absorption solder heat resistance and 
the thermal shock so as to obtain change rates from the respective initial 
conductive resistances. Furthermore, cross sections of the through-holes of the 
respective specimens were observed to check cracks or peelings in the copper 
paste. The results are shown in Table 1. 
[0016] 

(Measurement) 

1. Moisture absorption solder test: each specimen is subjected to a moisture 
absorption treatment for 96 hours under a condition of 40°C, 95%, and dipped for 
5 seconds in a 260°C solder tank. This series of processes is carried out twice 
totally. 

2. Thermal shock test: a cycle of thermal shock test of (-65°C, 30 minutes) <-> 
(125°C, 30 minutes) is repeated 1000 times. 

[0017] 
[Table 1] 
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Copper powder A: Average particle diameter is 15 \xm } apparent density is 4.0 g/cm 3 , dendritic 
Copper powder B Average particle diameter is 1 0 (jm, apparent density is 2.2 g/cm 3 , dendritic 
Copper powder C: Average particle diameter is 5 ^im, apparent density is 1 .5 g/cm 3 , dendritic 
Copper powder D: Average particle diameter is 1 0 nm, apparent density is 1 .0 g/cm 3 , dendritic 



PA 
[0020] 

[Effect of the invention] 

The conductive copper paste composition according to the present 
invention provides excellent reliability for the through-hole parts of a printed 
circuit board. More specifically, according to the present invention, a copper 
paste is buried by screen printing in through-holes formed in a printed circuit 
board such as a paper-based phenol resin substrate or a glass fabric-based epoxy 
resin substrate, and then cured by application of heat, so that the through-hole 
parts will have good electroconductivity. As a result, a highly reliable electric 
connection is available, since defects in electroconductivity will not be caused at 
the through-holes by solder heat resistance or the thermal shock after moisture 
absorption. 
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Abstract 



PROBLEM TO BE SOLVED: To provide good conductivity for a through hole part, improve soldering 
thermal resistance after moisture absorption, and prevent generation of conductivity failures due to 
thermal shock by constituting a dendritic copper powder and a binder resin having a specific average 
particle diameter and an apparent density. 

SOLUTION: A dendritic copper powder obtained by an electrolyte or the like in 1 to 25 micrometers in 
average particle size and 1 .0 to 4.0g/cm<3> in apparent density and preferably a binder resin of 10 to 
40wt.% with respect to the copper powder are composed. Due to this copper powder, since a contact 
area between the copper powders is large, the conductive resistance value is low, the surface is 
relatively hardly oxidized, and there is no jamming during screen printing. This blending quantity of the 
binder resin is suitable to contact between the copper powders, and in particular, use of resor-type 
phenol resin is preferable. As required, a solvent of glycol ether or the like, oxidation inhibitor, and 
dispersant or the like are added. This copper paste is heated and cured after being embedded in a 
through hole of a printed circuit board by screen printing. 
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y ^-/ux~r;u , y'ro t y y / y a -;u^e yyfA-x 
— f/y xfby/ija- /y&y-f vyf/i/X-f/t-. 
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